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TITLE OF INVENTION 

[0001] Solenoid Operated Valve And Method Of Making Same. 
BACKGROUND OF THE INVENTION 

[0002] The present invention relates to electrically operated valves and 
particularly to valves of the type operated by a solenoid actuator and, more 
particularly, to solenoid operated valves intended for energization by a relatively 
low voltage power supply as, for example, the type found on-board a motor 
vehicle typically having a direct current voltage of about 12 to 14 volts. 
[0003] Solenoid operated valves have found widespread usage in on-board 
vehicle applications for controlling flow of fuel vapor from a storage device to the 
combustion chamber inlet of an engine and for control of hydraulic pressure/flow 
in automatic shifting power transmissions on the vehicle. 
[0004] Heretofore, it has been known to construct such a solenoid operated 
valve with the electrical coil and pole pieces secured to the valve body by 
disposing a housing thereover and deforming portions of the housing to retain the 
assembly. However, this arrangement has resulted in difficulty in accurately 
locating and tightly securing the interior components of the valve without the 
need for internal retainers prior to final assembly with the housing. 
[0005] Thus, where internal retainers or fasteners have been needed to locate 
and secure the internal components, additional prohibitive costs have been 
experienced for high volume mass production, as is required for passenger car 
and light truck applications. 

[0006] Thus, it has long been desired to provide a way or means of 
assembling a solenoid operated valve intended for energization by an on-board 
vehicle power supply operating at relatively low voltage in a manner which 
insures proper location and retention of the valve components and enables the 
final assembly to be achieved by disposing the housing for the valve over the 
components and deforming portions of the housing for retaining the assembly. 
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BRIEF SUMMARY OF THE INVENTION 

[0007] The present invention provides a relatively simple, yet effect and low 
cost, technique for assembling a solenoid operated valve wherein the internal 
components of the valve including the lower pole piece, armature and bobbin 
with coil are assembled onto the body and a housing received thereover with first 
portions thereof deformed to retain the bobbin in place. The remaining pole 
piece or flux collector is received in the housing adjacent the end of the bobbin 
and appropriate adjustments made, with the remaining flux collector retained in 
place and secured by deformation of other portions of the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a perspective view of the assembled valve of the present 
invention illustrating the deformed portions of the housing for retaining the bobbin 
and the separate deformed portions of the housing operable for retaining the flux 
collector; and, 

[0009] FIG. 2 is a section view taken along section indicating lines 2-2 of 
FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

[0010] Referring to FIGS. 1 and 2, the valve assembly of the present invention 
is indicated generally at 10 and includes a valve body indicated generally at 12 
having a lower portion 14 having an inlet 16 which communicates with a valve 
seat 18 and valving chamber wall 20. 

[0011] A second or upper body portion 22 is disposed on lower body portion 
14 closing chamber 30 and has a valve seat 24 formed thereon which is 
oppositely directed from valve seat 18. A moveable valve obturator preferably in 
the form of the ball 26 is disposed for movement between valve seats 24 and 18. 
The chamber formed between valve seat 18 and valve seat 24 is ported through 
passage 28 formed in the lower body 14 to provide a pressure control signal 
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outlet from chamber 30. The pressure in chamber 30 is controlled by the 

position of the ball 26 between the valve seats 18, 24. 

[0012] The upper body has at least one passage 32 formed therein for 

providing fluid communication exteriorly of the body, for the fluid flowing over 

valve seat 24 from the control pressure chamber 30 to the atmosphere or a 

sump. 

[0013] It will be understood that the valve body 12 is intended to be inserted 
into an access opening or cavity in a fluid operated structure (not shown) with the 
inlet port 16 isolated from the control pressure signal port 28, which is in turn 
isolated from the exhaust port 32 by resilient seal rings 34, 36 disposed in 
grooves about the outer periphery of the body 12. 

[0014] The upper body 22 has a first or lower annular flux collector 38 
received in contact thereon with a lower annular flange 40 of a bobbin 42 
received concentrically on flux collector 38 in concentric arrangement therewith 
and having a coil 44 of electrically conductive material wound thereon. If desired, 
an annular locating rib may be provided on the axial face of the bobbin flange 40 
and received in a groove 48 formed in the flux collector for positioning and 
locating the bobbin with respect thereto. 

[0015] A moveable armature 50 is slidably received in the bobbin and has a 
centrally disposed pin or rod 52 attached thereto as, for example by press fitting 
engagement. Rod 52 extends axially downwardly therefrom through a guide 
bushing or bearing 54 which registers thereagainst and is positioned by 
contacting the tapered surface 56 formed in the upper body 22 for locating and 
centering the rod with respect to the valve seat 24. The bushing 54 is biased 
downwardly into contact with surface 56 by a coil spring 58 having its lower end 
registered against bushing 54 and its upper end disposed in and contacting a 
recess provided in the lower surface of armature 50. 

[0016] A tubular housing or can 60 is received over the bobbin and coil 44. 
Housing 60 preferably has a radially inward extending annular flange 62 formed 
on the lower end thereof which contacts tapered surface 64 formed on the upper 
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housing member 22 for locating the can axially on the valve body. 
[0017] The bobbin 42 with coil 44 and flux collector 38 are retained on the 
body by deforming first portions of the housing 60 inwardly over the upper flange 
68 of the bobbin. In the presently preferred practice, the deformed portions 
comprise a plurality of circumferentially spaced tabs 70 formed about the 
periphery of housing 60. 

[0018] A second annular flux collector 66 is received in the housing and has a 
pole piece 72 provided thereon which extends into the central region of the 
bobbin to form an air gap with the upper end of armature 50. The pole piece 72 
is preferably threadedly engaged in the flux collector 66 for providing adjustment 
of the air gap from the exterior of the housing. 

[0019] A spring 74 is provided between the armature 50 and the lower end of 
pole piece 72 for biasing the armature in a downward position to cause the rod 
52 to urge ball valve 26 into contact with lower valve seat 18. 
[0020] It will be understood that a pair of electrical terminals 74, 76 extend 
upwardly from the upper flange 68 of the bobbin through an access opening 76 
provided in the flux collector to facilitate exterior electrical connection to the coil 
44. The upper flux collector and pole piece 72 are retained in position in axial 
registration against the tab 70 by deforming second portions of the housing 
preferably in the form of tabs 78 over the upper surface of the flux collector 66. 
[0021] The present invention thus provides a unique and novel way of 
assembling a solenoid operated valve in a manner which permits the coil bobbin 
and armature to be assembled onto the valve body by simple metal deformation 
of first portion of a housing placed thereover; and, subsequently the flux collector 
and adjustable pole piece may be assembled thereover, and the assembly 
completed by simple deformation of other portions of the housing. The pole 
piece is accessible through the end of the housing to facilitate adjustment of the 
air gap. The present invention thus provides a low cost and simple way to 
assemble and calibrate a solenoid operated valve without the need for separate 
fasteners to retain the components in their assembled condition and proper 
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orientation. 

[0022] Although the invention has hereinabove been described with respect to 
the illustrated embodiments, it will be understood that the invention is capable of 
modification and variation and is limited only by the following claims. 



